Expression of human and mouse adenine nucleotide translocase (ANT) isoform genes in adipogenesis.
Adenine nucleotide translocases (ANTs) are mitochondrial proteins encoded by nuclear DNA that catalyze the exchange of ATP generated in the mitochondria for ADP produced in cytosol. There are four ANT isoforms in humans (hANT1-4) and three in mice (mANT1, mANT2 and mANT4), all encoded by distinct genes. The aim of this study was to quantify expression of ANT isoform genes during the adipogenesis of mouse 3T3-L1 and human Simpson-Golabi-Behmel syndrome (SGBS)-derived preadipocytes. We also studied the effects of the adipogenesis regulators, insulin and rosiglitazone, on ANT isoform expression in differentiated adipocytes and examined the expression of ANT isoforms in subcutaneous and visceral white adipose tissue (WAT) from mice and humans. We found that adipogenesis was associated with an increase in the expression of ANT isoforms, specifically mANT2 in mouse 3T3-L1 cells and hANT3 in human SGBS cells. These changes could be involved in the increases in oxidative metabolism and decreases in lactate production observed during differentiation. Insulin and rosiglitazone induced mANT2 gene expression in mature 3T3-L1 cells and hANT2 and hANT3 gene expression in SGBS adipocytes. Furthermore, human WAT expressed greater amounts of hANT3 than hANT2, and the expression of both of these isoforms was greater in subcutaneous WAT than in visceral WAT. Finally, inhibition of ANT activity by atractyloside or bongkrekic acid impaired proper adipocyte differentiation. These results suggest that changes in the expression of ANT isoforms may be involved in adipogenesis in both human and mouse WAT.